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Serum Lipid Changes during Acitretin (Etretin) Treatment
of Psoriasis and Palmo-plantar Pustulosis
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The effects of acitretin (free acid of etretinate) on the serum lipoprotein pattern and on the
fat elimination in serum of 8 patients with psoriasis and 4 with palmo-plantar pustulosis were
studied. The drug was given for 12 weeks: the average daily dose was 40 mg. Lipoprotein
analyses and an intravenous fat tolerance test (IVFTT) were performed on three occasions
(before. after 8 weeks' treatment, as well as 8 weeks after the end of the treatment). Acitretin
increased the triglyceride concentration of the very low density lipoproteins by about 50%
(p=0.02) and reduced the cholesterol of the high density lipoproteins significantly (p<
0.001), leading to an increased low density/high density lipoprotein cholesterol ratio
(p=0.02). The IVFTT indicated a lowering of the fat elimination capacity. All changes re-
verted to the original values after an 8-week wash-out period. The data suggest that the ef-
fects of acitretin on the lipoprotein metabolism resemble those of etretinate and isotretinoin.
(Received February 17, 1988.)
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It has long been known that etretinate and isotretinoin, the two most frequently used
synthetic retinoids, both exert an unfavourable influence on the serum lipid pattern. Thus,
concentrations of both very low density lipoprotein triglycerides (VLDL-TG) and low den-
sity lipoprotein cholesterol (LDL-CHOL) increase, while high density lipoprotein choles-
terol (HDL-CHOL) decreases (for review, see 1-3). The magnitude of the lipid changes
varies between individuals and pathological values are rare. It is becoming increasingly clear,
however, that even moderate increases in serum triglycerides and LDL-CHOL over a pro-
longed period of time may augment the risk for developing atherosclerosis (4, 5) as may
probably also low HDL concentrations (6). It was thus of interest to investigate the effects
of various synthetic retinoids on serum lipid levels.

Acitretin, the main active metabolite of etretinate, has the advantage of being less hydro-
phobic and thus not stored in the adipose tissue to the same extent as the parent compound.
As a result, the terminal half-life of acitretin is approximately 50 h as compared with 100 days
for etretinate (for review, see 7). Clinically, the most important implication is that the period
in which women of child-bearing potential are exposed to the risk of retinoid-induced
teratogenicity. is considerably shorter after acitretin therapy than after etretinate therapy.
Since preliminary data also suggest that acitretin is clinically equivalent to etretinate (8), the
former is anticipated to replace etretinate within the near future.

However, the side effects of acitretin have not yet been adequately investigated. So far,
only preliminary data on the effects of acitretin on the blood lipids have been reported (8).
Therefore, as part of a multicentre study on acitretin therapy for psoriasis, the clinical results
of which will be presented separately (Kragballe et al., to be published), we now report the
effects of the drug on the serum lipoprotein pattern and on the results of an intravenous fat
tolerance test (IVFTT) in a subset of 12 patients.
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PATIENTS AND METHODS

Patients

After giving informed consent 12 patients, 5 men and 7 women, entered the study. Eight of them had
psoriasis and 4 had palmo-plantar pustulosis (PPP). The mean duration of the patients’ disease was 13.3
years (range 2-33 years). Their mean age was 51.5 years (range 42-61 years). Three of the women were
younger than 50 years, one of these used an ITUD as contraceptive, one was sterile and one lived in celi-
bacy.

The mean body-weight of the patients was 77.9 kg (range 60-101 kg). Their mean Broca’s index was
1.14 (range 0.73-1.35) (Broca's index = weight (kg)/height (cm) =100). One woman and one man with
psoriasis had a mild diabetes, treated with glipzide and glibenclamide. The other patients had no di-
abetes, thyroid disease or any other known disorder associated with lipoprotein disturbances. One pa-
tient had taken etretinate intermittently until one month before entering the study. The other patients,
who had used ctretinate earlier, had not taken the drug for 2 months or more before the start of the
study. The patients were requested not Lo change their dictary habits during the study.

Lipid analyses

Triglycerides (TG) and cholesterol (CHOL) in whole serum as well as in the different hipoprotein frac-
tions: very low density lipoprotein (VLDL), low density lipoprotein (LDL) and high density lipoprotein
(HDL) were analysed. Lipoprotein lipid concentrations were determined after an overnight fast (at 8
a.m.). VLDL, LDL and HDL were isolated with a combination of preparative ultracentrifugation at
d=1.006 (9) and precipitation from the bottom fraction with a sodium phosphotungstate and magnesium
chloride solution (10). Triglyceride and cholesterol concentrations were determined in serum and in the
isolated lipoprotein fractions by enzymatic methods using Boehringer-Mannheim (Munich, FRG) Kits
126012 and 124087. modified for use in a Multistat I11 F/LS apparatus (Instrumentation Laboratories,
Lexington, Mass., USA).

The concentrations of serum apolipoproteins (apo)B, A-I and A-I1 were determined by turbidimetry
in the Multistat ITI F/LS apparatus using monospecific polyclonal antibodies against apo-B, A-L an A1,
respectively. Before assay the samples were preincubated with triglyceride lipase as suggested by DaCol
& Kostner (11).

An intravenous fat tolerance test (IVFTT) was performed ad modumn Carlson & Rassner (12). This
test shows the individual's capacity to remove intravenously injected fat from the circulation, expressed
as the fractional removal rate of Intralipid® (K,, % per minute). A K; value above 4% per minute is con-
sidered normal.

Design of the study

The analyses were performed on 12 paticnts, included in a Scandinavian multicentre study on 100 pa-
tients with severe psoriasis or PPP. The daily dose of acitretin was 40 mg during the first 4 weeks of treat-
ment. The dose was adjusted according to the therapeutic results and the clinical side effects.

The patients were treated for 12 wecks. Lipid analyses were performed before the treatment started,
after 8 weeks' treatment and after an 8 week wash-out period, i.e. in the 20th week of the study.
Haemoglobin, white blood cell count, blood sugar, bilirubin, creatinine, alkaline phosphatases, aspar-
tate aminotransferase (ASAT) and alanine aminotransferase (ALAT) were checked every 4 weeks.

Statistics

The equality of period means has been analysed in a two-way analysis of variance model with factors for
patient and periods.,

RESULTS

Twelve patients entered the study. All completed the investigation in accordance with the
schedule. In 4 out of the 12 patients, the acitretin dosage was reduced after 4 weeks’ treat-
ment, to 30 mg per day and in 3 patients the dosc was increased to 50-60 mg per day. The
other paticnts had a constant dose of 40 mg per day throughout the 12-week treatment
period. Onc male patient suffered a transient hepatotoxic reaction that was probably drug-in-
duced (Vahlquist, C., to be published). His serum lipid values were unremarkable, however,
and are not excluded below. The other patients were healthy during the study and did not re-
veal any pathologic routine blood tests.
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Table 1. Concentrations (mmolll) of triglycerides (TG) and cholesterol (CHOL) in whole serum and in the
different density fractions (VLDL, LDL, HDL); LDLIHDL. represents the cholesterol ratio of these frac-
tions; mean values + SD

Whele serum VLDL LDL HDIL

TG CHOL TG CHOL TG CHOL TG CHOL LDL/HDL

Before treatment  1.76 5.64 1.02 0.44 0.53 4.04 0.21 1.20 3.44
(0 weeks) *0.69 +1.27 *0.56 +0.23 +0.19  +1.09 +0.08  +0.30 +0.86
During treatment 2,38 5.68 1.54 0.64 0.59 3.98 0.24 1.09 3.77
(8 weeks) +1.28 120 +1.14 =041 +0.20 *0.89 +0.09 +0.29 +0.88
After wash-out 1.98 5.68 1.15 0.47 0.59 4.07 0.25 1.18 3.57
(20 weeks) +0.77 #1.13 +0.74 =027 +0.26 097 +0.10  =0.31 +0.96
Significance of
difference
(0-8 weeks) P =0.01 NS <0.02 <001 NS NS NS <0001 =0.02

Lipid changes
The TG and CHOL levels in whole serum and in the different lipoprotein fractions as well
as the LDI/HDL-CHOL ratios during the study are presented in Table I.

Whole serum: The mean concentration of TG was significantly elevated after 8 weeks treat-
ment, compared with the pretreatment value. The individual values returned to pretreatment
levels during the wash-out period. The mean serum CHOL concentration did not exhibit any
significant change during the study.

Lipoproteins: The TG and CHOL concentrations of the VLDL fraction increased signifi-
cantly during 8 weeks of treatment. The LDL fraction showed no significant changes. By con-
trast, there was a marked decrease in HDL-CHOL at 8 weeks. The HDL-TG remained un-
changed throughout the study. All values returned to about pretreatment levels during the
wash-out period.

Ratio of CHOL in LDL/HDL: The mean LDL/HDL-CHOL ratio increased significantly
(p<0.02) during acitretin treatment but generally returned to the original values during the
wash-out (Table I). The individual changes of the LDL/HDL ratio varied greatly (Fig. 1).

Apo-lipoproteins: The apolipoproteins (apo-B, apo-Al and apo-All) did not change signifi-
cantly during the study (data not shown).

Intravenous fat tolerance test (IVFTT)

One patient was excluded from the evaluation of the IVFTT because of a technical mishap
at the 8-weck observation point. The remaining 11 patients’ individual changes in K arc il-
lustrated in Fig. 2. As can be seen, there is a statistically non-significant (p<0.1) decrease in
the mean K-value, from 4.9%, before treatment, to 4.0% after 8 weeks of treatment. In
general, there was a negative correlation between the individual K; and VLDLTG values
(Fig. 3). In 3 patients, the increase in the K,-value was accompanied by a corresponding de-
crease in the VLDL-TG level. The values tended to revert to the pre-treatment levels during
the wash-out period. If the values for drug-free periods are pooled, the mean value
(5.1£2.0%) is significantly higher than the value at 8 weeks (p<0.05).
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Fig. 1. Individual LDL/HDL-cholesterol ratios from 3 occasions: pretreatment, after 8 weeks’ treatment and after §
weeks’ wash-out. The mean = SD values and significances of difference are given in Table I.

Fig. 2. Individual Ky -values (fractional removal rate) of the intravenous fat tolerance test (IVFTT) from 3 occasions:
pretreatment, after 8 weeks’ treatment and after 8 weeks’ wash-out. K, (%/min) is the fractional fat removal rate. Mean
values and SD of 11 patients (see text) are presented in the figure.

DISCUSSION

The study shows that acitretin induces serum lipid changes that are similar in character and
magnitude to those previously reported for etretinate (13, 14). The conclusion is also sup-
ported by our findings in 4 ctretinate-treated patients who took part in the multi-centre study
as double-blind controls (results not shown). These patients received 40 mg of etretinate and
their mean serum TG value increased by 17% after 8 weeks as compared with 35% in the
acitretin group. The serum CHOL values did not change significantly during the treatment
period, in either group. The apparent invariance of the serum CHOL levels is spurious, how-
ever. It conceals an important redistribution of CHOL between the lipoproteins, most not-
ably a decrease in HDL-CHOL, leading to a significant increase in the LDL/HDL-CHOL
ratio. This ratio, the so-called atherogenic index, has been shown epidemiologically to be
directly correlated to the risk of developing cardiovascular disease (15).

In the acitretin group, the LDL/HDL-CHOL ratio increased by 10% (p<0.02) vis-a-vis
22% in the etretinate group (data not shown) and 14% in a previous study on etretinate (14).
A further advantage of the analysis of scrum lipids by ultracentrifugation is that it demon-
strates that the VLDL fraction is largely responsible for the increase in TG. The increase in
VLDL-TG observed in the present study is greater than that in a previous study of ctretinate,
but comparable to that produced by isotretinoin (14). However, the individual response is
variable and the magnitude of lipid changes in two groups of patients receiving identical
treatment may differ considerably. Thus the final assessment of the relative potency of aci-
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tretin and etretinate as inducers of hyperlipidemia must await the results of a Proper cross-
over study in which clinically equipotent doses of the two drugs are applied.

The mechanisms behind the lipid changes are still largely unknown, but most probably,
acitretin interferes with the complex lipoprotein metabolism in the same manner as etre-
tinate and isotretinoin. In support of this, acitretin was found to depress the ability to elim-
inate intravenously injected fat (IVFTT) and the reduction in the mean K, value was similar
in acitretin (Fig. 2) and etretinate treated patients (data not shown).

The lowering of the IVFTT could be the result of an inhibition of the muscle lipoprotein
lipases comparable to that observed earlier during isotretinoin and etretinate treatment (16).
Theoretically, the drug might also alter the configuration of the lipoprotein particles, render-
ing them less apt to bind to the cellular lipoprotein receptors, thereby reducing the ¢limina-
tion rate for VLDL-TG. Studies are underway to elucidate such a possibility.

According to some investigators (17), retinoids also enhance the endogenous synthesis of
VLDL particles in the liver. The similar lipid changes described as a result of treatment with
acitretin (this study) or etretinate (13) arc perhaps not surprising in view of the fact that etre-
tinate is probably converted in vivo to acitretin (7). In conclusion, we feel that acitretin,
when eventually introduced on the market, will probably produce the same pattern of serum
lipid-associated side effects as ctretinate.
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